Supplementary Material
Scheme SM-1. structure of EDTA and Tris P2 Figure in the dark (water: green; TRIS: light blue; PBS: purple; EDTA: orange). The UV-visible spectra of the Tris controls (corresponding to the incubation times of 1 h and 2 h) resemble the spectra of the TE buffer controls corresponding to the same incubation times ( Figure  2B ) as well as the 1 h incubation DNA/gold ( Figure 2A ). Panel A Lane 1: 1 kb ladder; Lane 2: naked pCDNA 3.1 (+)/GFP (GFP); Lane 3: naked pCDNA 3.1 (+)/GFP with rearranged initial topologies (GFPr); Lane 4: GFP after 30 min incubation time; Lane 5: GFPr after 30 min incubation time; Lane 6: GFP after 1 hour incubation time; Lane 7: GFPr after 1 hour incubation time; Lane 8: GFP after 2 hour incubation time. Lane 9: GFPr after 2 hour incubation time; Lane 10: GFP after 4 hour incubation time; Lane 11: GFPr after 4 hour incubation time; Lane 12: GFP after 7 hour incubation time; Lane 13: 1 kb ladder; Lane 14: GFPr after 7 hour incubation time. Panel B 1: 1 kb ladder; Lane 2: Naked pCDNA 3.1 (+)/GFP (GFP); Lane 3: GFP after 30 min incubation time; Lane 4: GFPr after 30 min incubation time; Lane 5: GFP after 1 hour incubation time; Lane 6: GFPr after 1 hour incubation time; Lane 7: GFP after 2 hour incubation time. Lane 8: GFPr after 2 hour incubation time; Lane 9: 1 kb ladder.
Starting from the fourth hour of incubation, either total degradation into DNA segments, or wrapping of DNA template around NP occurs thereby quenching the ethidium bromide, (undetectable by GE: lane 10, 11, 12, and 14) . This shows a narrower particle distribution when GFP is the starting templating agent (see UV-visible spectra from Figures 2 and 3) . The presence of the small DNA segments act as an anti-aggregating agent ( Figure SM-6) . Furthermore from lanes 8 and 9 (Panel A) we observed the presence of two different main DNA topologies (after 2 hour incubation time) in solution which yielded nanoparticles of similar size and distribution (compare UV-Vis spectra of GFP 2 h Vs GFPr 2 h from Figure SM-4) . This confirms that DNA acts as a template and the presence of a specific topology (e.g. toroidal or highly condensed), is not necessary to drive the particle formation. On the other hand there are two great advantages in having a well defined initial DNA topological ratio: 1) the particles are more stable in solution and do not tend to re-aggregate (GFP 2 h + overnight vs. GFPr 2 h + overnight, Figure SM and GFPr 7 h confirms the necessity of a specific initial DNA topological distribution to ensure narrow size-dispersity of the Au NP.
Figure SM-6. UV-visible spectra of samples incubated for 1 h and 7 h after DNA precipitation with isopropyl-alcohol. This result confirms that the NPs are bound on the DNA template after 1 hour of incubation (see also TEM micrographs in Figure 2 ) and that the DNA fragments, formed upon template degradation, act as anti-aggregating agents. The scattering due to the precipitated DNA results in significant background and the lack of signal due to the Au NP indicates they are in the precipitate. Figure SM-8. UV-Visible spectra of Au NP prepared from 50-fold diluted, and 5-fold more concentrated GFP suspensions, incubated with gold phosphine for 4 h at 70 o C. The broadening of the spectra as well as the lower absorbance of the 5-fold more concentrated sample confirms that narrow distribution is strongly dependent on the initial DNA concentration; the relative proportions of the gold ions, the Tris, and DNA are necessary for optimized size-control. This was found empirically.
Figure SM-9. UV-visible spectrum of DNA suspension incubated with gold phosphine solution at 70 o C for 21 hour until the whole aqueous solution evaporated and condensed on top of the PCR Eppendorf tube. This spectrum shows that in order to fabricate NPs and maintain their stability, an aqueous medium is necessary.
